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(57)Abstract: 

PURPOSE: To enable a semiconductor substrate to be 
enhanced in polishing rate and productivity and lessened 
in in-plane dispersion of polishing by a method wherein a 
film on a semiconductor substrate to polish is polished 
with abrasive cloths different in compressibility until a 



polishing stop film is exposed. 

CONSTITUTION: A first abrasive cloth 191 is attached 
onto a first polishing plate 1 71 , and a second abrasive 
cloth 192 is fitted to a second polishing plate 172, 
wherein the first abrasive cloth 191 is low in hardness 
and above 6 in compressibility, and the second abrasive 
cloth 192 is high in hardness and below 6 in 




compressibility. A semiconductor wafer is polished as 
supported by a suction pad 33 fixed to a drive shaft. In a 
first stage, the wafer is polished with abrasive cloth low 
in hardness for a certain time designated until a polishing 
film is removed. In a second stage, the wafer is polished 
with abrasive cloth high in hardness till a stopper film is 
removed and then subjected to a final check. 
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(57) [SKI] 

<^>o 

y*±»b&m i oisycos i <oi©±t#y y-» 

£ s mWM 2 oM^a 5 Srsuffilg l O^Sffl'T 5Sf 

J§^TSg2<D5KD y3':/?*ff5X8*MX.Tlr->S. # 
U -r^^SlOfifli 1 9 1, 1 9 2 fcffiRSSsogiS: 
5i!>&< fcfc2«S&±©fc©*m^SCfc»C<fcDx iS 
ffifi&2$s<DW£tf& 1 9 1 *Hlrvr#V y3/V^>»mi*JH« 
T*ifcfefcffiffi«*«D»MMjl 9 2%^T/^-V 

«c#is*'>* < b^osiF*gtf e>o€*^* < -r s c t \z 




(2) 



mWiW 7-2 83 1 7 7 



[#ffF»#©§eB] 

im&m 1 ] 3E.mcX y -y -> V^it*^ 1 ©MS 
tfc©|g l ©M©±^#y y •>y^ti5^fl2«I 

m&m 2 ] ±at#u » > v^it^ 2. jk 1 ©ms 
^s*ftT^s^f*a«±©t<MES2©ii*. tuts 10 
ffl^r*y 'y^y^taiS^ixT^sct^Mi 

[W#«3 ] £mctfy >y ~> ls?*itibZ>n 1 ©MS 
*WJ$SftT^.5¥3*#:fifi±©fl!f5Sg 2 ©M£m/£© 

b*hu /5r£©ffi&&*©ig i ©w***fliv''T» i ©#y 
mm 2 ©m©s s *m esg 1 ©Mtfatu-r s $ -etuis 

'J ? -> 3 Xgfc fciMLTi^S c t $r#m £ f s 

[ft** 4 ] iante* y >y s> >9*!ttb 51 1 ©MS 
tfcom ©M©±te3Ky 'r»wn5^i2©i 

WL m5£©ffiUI^©Jjl 1 OM^fflt^Tf 1 ©#y >y 
f^fcfi^Xgfc. 

y -y -> v^*ff 5 XS fc fcfitx. T<^ S c £ f 3 30 

Ctl^Jl 5 ] iffifctf y y -> ^>7*\ttb 5 Jg 1 ©MS 
tf<:©fgl ©M©±fc#y >W>^<*n5^fm2©M 

tf&mztix^z&immmcDmzm 2 ©M*m^©n# 
nl m&vmmmvm 1 ©sfi^^s^Ti 1 ©#y ? 

tuf2^2<DIK©^ , 3*Mf2m 1 ©KawtHrssTaws 

fg 1 ©0f*fi«j: *) m»w&i-<mwmitm^-c9i 2 ©# 
y v is 3 is t *<i* tv s c t «wflt i -r s 

ifcomi oi<o±i;:# y 7 •> v^ns^ts 2 01 

tf^$£*lTv->3¥«ttg«©tuieSg 2 ©M#EfrS&©Bf 

Nk ffije©B«*©SB 1 OWJH**ffl^TJB l ©tf'J -y 

msbs 2 ©m©?s 0 ^tutem 1 ©awwH-r * s r-tuiH 
jg 1 ©$»*<* t> m«t^©ii!i/>ff«**fflvm 2 ©# 
y -y ~> v^*ff ? xst ttmz-x^z c £ t t •& 
*»f*^@©S!ifi?3r*o 



«r#®i t -T 3 JcfB^©*^<*^P©g!3t73j£o 

[W#Jg 8 ] tOfHfg 1 Stflg 2 SsgJiM. &JR 

m. ¥mim<o^nfrT&z>c£itft&£Tzm#.m 

So 

m 1 ©w^fflEigKita^Ao n«6sn, mmictimm 1 © 

m 2 ©BMnuBttttic <fc k> mkz mmictmrn 2 © 

v-»^*±»*» 1 (OBKBtxfc(om 1 o«o±te*y 
>y->v^ns^^2©M*^^nTi^¥«i*m 
^©Mie^ 2 ©M^m^©B#^, imem 1 ©w«^*« 

^TSSl <D#y •ye/>^ r «rfrl/\ ^O'&WiWi 2 ©M© 
» 13 ^rf9IBII 1 ©M^StH-rs ST'tuIBB 2 ©Sf^fli^ 
ll>T»20#U -y S'V^fcff 5 C fc*»«fr«*W 

[000 1] 

i: < fcJBWttiUBiaHOTfflffc. h U v^-p'j'N©^ y ~> 
y a>-f»>y nvKfbM©Sji*tcffl^e>nsjJ?y >y-> 

v^riSStftfy •y-»'^««JcBfr«fe©T**5. 
[0 0 0 2] 

[^*©s^] ic^ls i*z<D*mmiWii., 

Sfci6©vx^fFfigIigs *^^Vdf-y h*>&mS© 

\cmm\siBiiz: zo^&ftm? ^j&mt a >?x-y 
^^nso §xigtct±. ^n-eti^oxstc^*® 

y^3V^^h*-;i/*if©» (hbyf) aptc# 
I, *ys"j3V, ->'JnyiftI (SiOz) %£© 
ffilc©«S^fflJ6ii /ufctitc ^©^®^:¥S{fc-r 5 7? i£ 

tUl'V^/^'^R I E (Reactive I on Etching)?*^ 
mZftT^Z. iXT> 07Stf08*#BgLTC©^ijS 

[0003] * ■#% Vij£«M4aB: if ©¥3gttS« 1 

*BBk:«aWfcttSite«l:*S i O2 M2ST>*CVDS*H 
iciOXh -y y^-Mi: # V > y ^ VI 3 ^^-r S 

(07 (a) ) „ #'J->'J3^3, S i 02 118 



(3) 



#F^¥ 7-2 8 3 1 7 7 



2fttf¥IW*S«lSffi*R I EfciDjWJWfcBftSU 
T^ClcM^ 4 (0 7 (b) ) o SufE 

»BP4<0rtSBfitf5KU->U3>IS3<D*ffifcS i 0 2 B 
5*CVDJ*k:j;?)«Hi*** (07 (c) ) 0 

»»4 0±fc*fc«S i O2 H5*ffi*C«»8|5 4 0 
[HIg|5iC^bfc'\C^5 1 S i Oz 

■ 5«aBOD3iGi*/JxS<'r«fc*fe:. x**/VyirUS> 
Xh6£S i O2 Bt5±lcJg/£-r3 (08 (a) ) 0 * 
1>T% lyf;^ *US>Xh 6 £ S i O2 HtStfROfRI ' 
i:x7fv^l/-hi:45*ttT'R I E*fr5 (H8 10 
(b) ) o <:©iyf;^>R I E*JB^*fc»ttMfc 
O^S i O2 K5#S»i&**U #yS/U3>H30* 

5 1 V>mr>teto#lC»mfcatt5 2#BoT*5+»4 

S i 02 ■5*t)/J^<**J:5lcRft'r*ci:fc:J:D 
[0004] s i 02 is^xy^y^ti^ #y->y 

3>M3«ffi»«tBL»»ai: % ^5X^JWt*lc** 20 
tisx^ h;wc#y $/y 3>(ds ikijktfS'Tdfl^o 

u «wE*y^u avofl^tf-^tuffl-racticj: 

19, Xy^/Vy^R I ElC&ZS i O2 i5W7fy 
O2 HSOaa&ii^^T-rSo C<DR I Elcfc^T, 

R I EW-^ADWCi:, &#fc¥S{t#»L 

ftttfotZ CttfT*^* < &£o 
[0 0 0 5] ^(DTctb, ifi^x^^/^y^R I Elcffcb 40 
oTx CMP (Chemical MechanicalPol ishing) 

^^B^sfb-rsfcfejcffl^&nscMPffloajcy y 
*o«wi*iwr* 0 &i 1 

±ldTV>?l 3*^tTW««S»l 5««E«*n 

sail 7^©te^^5^a6^cn^o^gp^^ifi-> 

t7h2 1 W^nil^o COJBIft^-v7h 2 1 so 



^e-^2 3^^0(Hlfi^;l/h 2 5*^bTlHME«n 
S 0 -75". ^x-A2 0Wi$l 9^«©i-r^fiLBtC 

&t«ft»*3 1 ««»6tLfc«3|f«3 3te*DR»«tl 

h 3 5 tt. ±T#ft©#»fc»bmte? 4 3 fcHJ&Sti 
[0 0 0 6] dtD^S&WillCcfcoT, '>y^4 5^ 
3 3{C@^n/c^x-A2 0«6*l 

n^o Bffifctej^ft^av 9x-a«, #y* 

-»^OBBcgrj(OJB»5Rk:<fc5X-Y*|Rl (*¥3fIrI) 
[0 0 0 7] 01 l*#fHLTH9lc 

c vDS^HiCcfcf s is n 4 «7*jBjse-rs (01 0 

(a) ) o #lc> /^-xy^fifotS i 3 N4 17 
&tf¥*f*B« 1 ©ffiS8S»*xyfy^u ^<Uc}g 
SB8*Jg«*r« (010 (b) ) o ^bt, S is N 4 
«7Jifta : »*8rtk:S i O2 «5*CVDttfcJ;5» 
It§ (011 (a) ) o CMPj£*c££ S i 

O2 85**'J»r>V^U Xh^-ItS5S is 

N 4 «7©«m*«Wib^aHiTs i 02 K5<o#y-y 

^V^**S72-£SC£fc:«fc9x M^8rt-\OS i O2 

m 5 cowaLfrhmTt % hm^mwmm 1 

fb^T^nS (01 1 (b) ) o cl(0CMP?St± N 07 

Sffl8^tX7^7^R I E^2:it^XS^®JBS 

[0 0 0 8] Sifi, CMPgfj*mif/UX(?)SI 

01 2 7}M01 4*#»abT*0«ffl«*iMB8-r 
So 01 M^V^^Bt^u-bXJcfe^SCM 
PffiojSfflT^So ¥»»S«i^®^^ft:bTS i 
02 H2«^Ab^tl«y y^y^xhy^Ii:^ 

§S is N4 I7*C©S iOz K<0±^CC VDJSlCcfc 

SI?#«^£««<DS is N 4 Si O2 I2S 

¥*M*»K 1 9 ^Mt5o tt 

0 4««tSo S is N 4 Bl7±&t;«gP9rt^ 



(4) 



7-2 8 3 1 7 7 



(a) ) „ *'Ji/'JavItttx.TS i O2 SrfUfflLT 

1 *ffi©# U > >J n > 3 * S 

is N4 «7*««m , r*ST?*y ^>yyt8 (01 2 

(b) ) o £<r>tZ<D#V 'r»^Mti^ #U5"J 
nvBgtJt^S is N4 flM7©#'J y>y^l/- Hi. 
#J1/1 0-1/2 0 OiSfc/R^*fr*ffl^TV« 
fc&tSia N4 K7T'#y -yS/^fclhi&SCfctfT 

[0 0 0 9] £<D£5lctfV vi/l/t?-e<07>. V M 10 
«\ #y >y s^yWc^Ptit^-y h©/h 

©X h •y^-M* < SmLfcgPgT*^y 'r>y^M7« 
-frsc t#T^5„ 01 3Rt>*01 4*#ILT 

^mmztmmvm&fc^mtb&tsm&icm^z cm 

Pj*ojSfflW*Kwr*. ¥#ttg« 1 ±tc c v D8Hc 

<fc5S i O2 K5St>*y^XvS i O2 Ml 2*tt»t 
Jgfig-ra (013 (a) ) . «?t^T, i 0 2 

mi z&<*-—vyi,zm&.ffifiti:mtoi 4*tei&? 

5 (013 (b) ) o »gM 4\*}Rtf7^X^S i O2 20 

mi 2<oiaitcu«i 6*aars (01 3 

(c) ) o y^X-^S i O2 Ml 2^XhyA-Ii:L 

TCuii6Wj7 ->v^*-r -a* /7X-v s i 02 m 

^-a-SctfciDiSSPl 4rtlc©*iC ull 4tfSi&ii 

sn, cuS&&#Ea#JBjjK2fts (01 4 

(a) ) . C<0#yy->^fc±t)iNM*««lO«iS 
tP^mftfEtU ^<2lBO^7X7Si02 118© 
J&ittf^fc&S (014 (b) ) 0 CCDCMPmiCk 
*¥«fl:te«fcD2JiB, 3«BO«WB» (HjS*-S*) oo 

[0 0 10] 

B©BBMi«\ ®&©S<^ (ffiW* Ick-^T 
O/^-yftfiFttfca^S. a&av> (ME*MQ 9f 

»x ffirttf5'3*!!ft*:*<aoTfe*yy'»yi«'-h 
fc. BBSeaa&HfcCMP&lc^y^ffift^afCjK 

y -y^v^u-h^iifti^-a-T^^j^iRiis-a-Sc: so 



t&t/^x-^Srt©ff5o^«'>-f3e2:i:. 

•y / s-m t ©JfflKit©/ - vflc#tt©'>& y >y -> 
[00 1 1 ] 

[WB*i)fi*-r«fci6o*a] #5S»©¥aM*g«©§5! 
1 ©M&tfcotBi ©B£©±fc#y -y->v^n 

•S>^#Jg 2 ©Mj^*SftT^S^{*aWE±©|IMEa 

zct*mi<DftWit*&. ±B5te#yyS/>^ 
fcik* 5JI 1 ©K&t>*c©ff§ 1 ©a©±fc#y vl/W 

£n3-<f?sg 2 ©ffl#«a*nT^*¥af*sa©me 
saaowa^^ffl^T^y >yv->-^-rsxig«:<i^T 

^SCt*^2©1tat'r-5o "Sfc> ^®»C5j?y«y5/V 
^£jta&-5MI 1 ©MRtfc:©^ 1 ©8l©±fc#y >y 
^ns^ti 2 ©a*^j5St*nri,-'5^f*sa±© 
mmm 2 ©«*ffi5e©aM, Hfa©ffia*©a 1 ©wa 

**I^TJI 1 ©#y -yS/v^frSXg^ mtWiz 
©§t©s§y *fui2fg 1 oawaffl-rss-etWBa 1 ©w 

t)ffif|g^©ffi^5IFS^«rffll>TM2©^y >y>V 

^ff^xs^eaAT^sci^aowat-r*. 

[001 2] U -y ^yy*ih«>«^ 1 ©aStf 

coll ©K©±fcsl?y -y->>:7*£n3^Sg2©Mtf 

«a«nr«r'>*iN»»a«±©«nEa 2 ©M^m^©B$ 
ra, mfe<oi±ffim<Dm 1 ©ps**ffli>Tii 1 ©#y >y 
yvwaiit, ssfam2©M©^y^wieBi © 

MjSWHl-i-SSTfiWBa l OW*** D£BB*oa^W 
«**ffll^T^ 2 <0#y «y zsy-yttir? lS*a*T V> 

*ci:*a4o«pafr*. sfc. ^Bic^y-y^^^ 

^ihfcS^ 1 OMRtf COS 1 0«0±fc#U -y->V^ 

sns^2 nx i>5*af*s«±©«j 

ea 2 ©Bi^mje©^. m^mmmnm 1 <omm^ 
*m^Tmi<o#vvis>'?*tft5x.m£. mmm2co 
mv>nK> *twfBa 1 ©a^am-rssr-wtEa 1 ©w« 
a*Digaaoffit'«w*a*a^Ta2o#y yv-vy 
*fT^xjB*a^.Ti/->sci:*a5©^ai:-r«o 
ic, i®ic#y 1 (om&isctom 1 

oao±fc#y ys/>ysna^*a2©«««aa**i 

<D®m&<Dm 1 ©wi^^ffl^ti 1 ©^y «y-»^* 
ff 5 xa t . tutea 2 ©a©?§ y >&Hufea 1 ©a^sth 



(5) 
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[0 0 13] BUfHJg 1 OWWOaiW^ 6K±7»* 
WO^V^aGtSeBU:. fll 1 ©WB* fc* msss 1 

t, m 1 oigiiBiia 9 teflon, xstcmEB 

1 WtftJI 1 B2<Dffl«B 

*63Jg 1 ©iStfCOl 1 <D«<D±fc:aKy yS/V^tt 

2o«*btSoi«b, msm 1 ©w***j8^tb 1 o 

#y^$o>^*frlr\ «MEB2<OM<D»t>*i& 
CM l Oli3Wffi«*Tf|(WE»2 0WMWS*fflir^TJB 

So 

[0 0 14] 

a<tt>2aa«±ofeo*ffl^*ctk:<fc5, ^je*s 
flirty y s/v^wiiic-rso 

[0 0 15] 

BfcttM ttT. ■l75SB6«#JHbr*WaoSail 
«*W!t8 0 S-Tx BBiatfB2*ffl^TCOSB»« 

EB«n**x-/\*»»*-e'45»i6SaiW:, tu5EO0 
9©*y «r>y^8IOx- /v^BSKB^JB^So £ 
<db*. r>xw\*waiB<OB*»»**Sfc«:. Hit 
TitfrWaWL (hy^;>^ 3 3lc»Dtf»fcBBS/* 

SHB L fc U -7l/±*»» $ ^ § d £ fc: & *) V x 

LfcfW«BBT*!>. BFABBIHMra£a*eu 
ftttttBtt. ®#$£ (h7^UviO i: * 7 h <D»#"' 

BBl 7 2ttJt5!IfcEfi«ftT^* 0 

[0016] p^st i 7 k 172 (ommci^ mm^ 



19K 1 9 2^!9WtenT^§ 0 Sl^fSfil 

7 1 <D±&c&g! i commit i 9 i ^?xof*»6nTfe 

9, S2<05fff*l 7 2»CttB2O0FB#l 9 2«D 
f#»6tiT^«. »1 ©ffl*#l 9 1 fcte, ffitt*6£t 
±Ofi^Hfi<DWift*ffll\ I2 0IK*1 9 2 ica 

teffiDftftf 6ftfc«»ffi3 3^<£D;£J£2ftT;Ky yiy 
V^nSo ®S^3 3ti. ^x-^n (B^-T) 3rPR 
10 ilt^x- /NfO^y yi/Z/pjB&mSlGl 9 K 19 
2fc«ftJ**T#y-yS/>^*fr5o Bfr>t7M4^ 

h^fc!RDtftt5ft;fcR»»3 3tc^^tlfc^x- 
SlWi^l 9 1 i:l20iMl 9 2H*» 

[0 0 17] ^tc, 0 2*#MLTWSS8£ffiSSiIK» 
Sl^itSo @HOTN«Uy^y^8f^ 2 0 

ow*«*# , r«oT. b i (ommm 1 7 1 ttmmt* 
b 1 ^ffiis^e&r/^ 2 owjgs 1 7 2 srigfhran! 2 
20 bbbb*b*.tvs 0 b 1 vmrnmsici*. &i 1 1 

±te**7 y y^i3i «^LTWBB»J 1 5 1 jWeb 
^TtiT^So COWBSW l 5 1 ±lc(±WBBl 7 1 

«DWt6nr^5o 7 i_wc&. ^x- 

/N*WB-rsw«*i 9 1 waDwtstiTir>«o mm 
3W*i 5 isoiiii 7 1 ^mte^^s^fccine 

37 h 2 1 1 tfgR^nt^So cl 
OHS^7h 2 1 Hi. ^e— ^ 2 3Uat) IKE^;1/ 
h 2 5 1 *^bTlBB«n« 0 ^x-/NtiW^fl?l 9 1 
fcWlft^SflWteEBSti* £ ^ fcK^S^^TkSBD k: 

DRt?tir^5o -7?. B2 0BWittB(ca. ^1 l 

2 ±ic^r y 1 32 ?tix hrmmm^if 1 5 2 #e 

B^tis ^OilcttWB* l 9 2*tt5»fi8i 7 2 
»«D#»6tir^«o BfJSffil 7 2^IUfe*#5;fca& 
tc^O^gp^tclgl&^-v^ h 2 l-2ff«R2ftt^ 

BB^7h2 1 2« N ^2 3 2t<fct)lHHE^ 
71/ h 2 5 2«r^bTleHE$tl«o ■>x-/MigWfiJ 1 9 
2 t»i*r*ffiBk:EB«ti«*9k:J^*fttt*Bt) 

40 efc^t^nn^o 

[0 0 18] K«#*^bT!BWBi:3a»*tifc!>x- 

tc^i6LTv>< 0 *y yS/vy«gBfc84, #u^>yy 
RI*0*fc:**>*TWBB« l EB*n«. bfc^oT, 
c co^SSM© <fc -5 2 t? # y ^ y^ff^^f *c 
ti, 2oow^^ ; en^igiS'r§igi&^s^s-e^ 

5o 9x-Att s ilStfS2 0ii*19K 192 

so tmm^P i 9 k 19 2ow*citiawtc^si:TWB9J^ 



(6) 



#HfW 7-2 8 3 1 7 7 



©#y vi<>l'? : gS*m^T'5 i-^Srtf'J 'r>^'t 

s^rs^SiH^-r-Sc co^?4T*««aaPi, mar. 2 

[0 0 19] clOSISEflJTti. m 1 mmt LT®K©{£ 

©W*&©!H]te$tt4, 20~200rpnu O 
v7Vl''>l [Utetiti. 2 0 — 2 0 0 r pmT'ii&tK 10 

3L-j^mm*5T'mm?z>iMT.mz, 5o~5oo g / 

cm 2 T'*5o C©m&#^t#L£tfe>^x-^;§: 
EP^s IS 1 O0f«*Tl731 1 ©gH©#y y>V^ 

^'g^^T'Sg 2 vmmttT'ifo m 2 ©pg©# y -y ^ 

-5l0ijta4, o^©<fc?&73?£tf&3„ miOT3?£i:b 
[0 0 2 0] Sfc, r>x— />OW**JBl ©W»flJfr£ 

fg 2 (Dmrnm^n-r 5«o*ii"f5> ya, # y * 
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